claim: . 

1 a coal pyrolysis pretreat/ent apparatus comprising a 

pretreatment vessel for holding a L* of coal particles, a 
preheater for heating the he, of U particles to a temperature 



below the coal pyrolysis temper; 



fture 



range, an enclosure around 



the vessel for preventing JM*#Ur 

a V^y±^^tTor ^^^ T oxygen released 4-Z.-97 

particles, and 1 "■ p " TTirrrn n T ^ 

£r om the heated coal particlis and transporting it away fro, the 

^%.,<- fh= nartiil pressure of oxygen in the 
enclosure so that the partiaj. pi= 

pretreatment region is kepjf low. 

2. The apparatus of' claim 1. further comprising an inlet 
for feeding coal particles to the vessel and an outlet for 
removing particles from the vessel. 

3. The apparatus of claim 1, further comprising a 
pyrolysis retort near the vessel and transfer passages for 
transferrin, heated coal particles from the pretreatment vesse! 
to the pyrolysis retort while preventing entry of .ir. 

4 The apparatus of claim 1, wherein the pretreatment 
vessel further serves as a dryer for removing moisture from the 



coal . 

^ piaim i further comprising a 

5. The apparatus of claim 1, ^ iUlc 

. „ _ ™ vessel for vibrating the 

vibratm 



ine 



rai 



vessel and providing 
entering the bed from the i 
oxygen from coal particles 



mining and heating of coal particles 

ivide uniform removal of 



[put to 



^A^iaim 1. further comprising a gas 
6. The apparatus of\claim i, 

«. a 1-0 the vessW for contacting the coal particles 
inlet connected to the vesstel 



inlet connecteu ^ — ~ \ 

in the bed with a sweep gas\of low oxygen content, and a gas 

* * to the enclosure for removing the sweep gas 
outlet connected to the encios 

« extracted Aom the coal particles builds up in 
before the oxygen extract ea hv 

j . „ h . bits the Veoxidation process, 
the sweep gas and inhibits tne * 

v « of claimV, further comprising a flue gas 

7 The apparatus of claim >ye, 

* * i-o the gas input\for supplying low oxygen 
source connected to the gas i p \ 

- an oxvqei removal sweep gas to the bed 
concentration flue gas as an oxygen 

of coal. . _ , 

nf pli ,i m 1 further comprising a 

8 The apparatus of claim 1,1 ^ 

collector for coliecting non-condenlable combustible fro* 

fn y naitiallv burning the collected 
coal pyrolysis, and a burner for papally 

n on-condensable combustible gases aA> supping «*• ^ 
coasted non-condensable gases froi the burner to the bed of 

a sweep gis for heating and removing 
coal particles to serve as a sweep g* 

oxygen from the bed of coal particles # 

of claim 6, further comprising a source 
9. The apparatus of claim o, 

4. * the eras input for supplying 
of carbon monoxide connected to the gas P 

•„* to the bed of coal particles and removing oxygen 
carbon monoxide to tne oeu 

i r^-H-icles with the carbon monoxide, 
from the coal particles wiv, 

l0 . The apparatus of cU 1. w-ein the beater copses 
. furnace holding ceramic bal\s of a size larger than coal 

\ . r^irrulatinq the ceramic 

particles in the bed, and provisions for circulat 

4- ^ bid of coal particles for heating 
balls from the furnace to the bted ot co y 



the coal particles in the Aretreatment vessel and recycling the 
balls through the furnace fbr reheating. 

11. A coal pyrolysis Lretreatment process comprising 
heating the bed of coal parlicles to a temperature below the coal 
pyrolysis temperature range, preventing air from contacting the 
bed of coal particles, and Amoving oxygen released from the 
heated coal particles from t|e enclosure before subjecting the 

coal to pyrolysis. 

12. The process of claim 11, further comprising inputting 
coal particles to a pretreatment vessel and removing particles 

from the vessel. 

13. The process of claim 11, further comprising 
transferring heated coal particles from the vessel to a pyrolysis 
retort near the vessel while preventing entry of air. 

14. The apparatus of claim 11, further comprising removing 



moisture from the coal. 

15.^-»!Ehe process of claim 

the vessel and 




13/1 further comprising vibrating 
Jifi/xing and heating of coal 



particles entering the bed from 



to provide uniform 





removal of oxygen from coal par ( 

16. The apparatus of claim 11, further comprising 
contacting the coal particles in the bed with an oxygen removal 
gas, and removing the oxygen removal gas with the oxygen removed 

from the coal particles. 

17. The process of claim 16, \ further comprising supplying 
low oxygen flue gas as the oxygen Lmoval gas to the bed of coal 
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18. The process of ckim 11, further comprising collecting 
non-condensable combust ible\gases from coal pyrolysis, and 
burning the collected non-coldensable combustible gases for 
heating the bed of coal, andWplying partially combusted 
collected non-condensable gase\ from the burner to the bed of 
coal particles for removing oxygen from the bed of coal 
particles. 

19. The process of claim 16, further comprising supplying 
carbon monoxide to the bed of coal particles and removing oxygen 
from the coal parties with the carbon monoxide. 

20. The process V>f claim 11, wherein the heating comprises 
heating in a furnace clramic balls of a size larger than coal 
particles in the bed, a\d circulating the heated ceramic balls 
from the furnace to the led of coal particles for heating the 
coal particles in the ves\el and recycling the balls through the 

furnace. 

21. The process of claim 20, further comprising circulating 
some of the ceramic balls to the vessel for pretreating the coal 
by preheating the coal and removing oxygen, flowing coal from the 
pretreatment vessel to a pyrolysis retort and circulating some of 
the ceramic balls to the pyrolysis retort for pyrolysis of the 

coal . 

22. The process of c<kl pyrolysis pretreatment using the 



apparatus of claim 1. 

23. The process of coal pyrolVsis pretreatment comprising 

contacting coal particles in a bed 1th an oxygen removal gas, 
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removing the oxygen removal >g as 
particles, and transferring IJhe 
retort in the absence of air. I 



with oxygen removed from the coal 
pretreated coal to a pyrolysis 
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